Objective-To examine the penicillinase producing N. gonorrhoeae (PPNG) collected at St Thomas' Hospital from [1976][1977][1978][1979][1980][1981][1982][1983][1984][1985][1986][1987][1988][1989][1990] 
Introduction
A fundamental change in the pattern of sensitivity of N. gonorrhoeae to penicillin occurred in 1976 when cases of infection with penicillinase producing N. gonorrhoeae (PPNG) were first reported in the United Kingdom and United States.12 It was soon established that the penicillinase, a TEM-1 type beta-lactamase, was plasmid mediated and that two different plasmids were involved. Initially organisms that originated from Africa carried a 3.2 MDa plasmid and those from Asia a 4. 4 MDa plasmid, but these plasmids are now widely distributed. Further beta-lactamaseencoding plasmids have been described, with molecular weights of 2.9, 3 .05 and 4.1
MDa.25
Two further plasmids have been identified in gonococci, a 2-6 MDa cryptic plasmid found in almost all strains examined and a 24. 5 MDa conjugal plasmid carried by some strains: the 24-5 MDa plasmid does not control enzyme production but is necessary for mobilisation of the beta-lactamase plasmids during conjugation. A link has also been established between a 25.2 MDa plasmid and high level resistance to tetracycline.6
After the appearance of our first PPNG isolate at St Thomas' Hospital in 1976 the annual number of isolates increased to a peak of 102 in 1982, 4A4% of all gonococcal isolates. The numbers of gonococci isolated at St Thomas', as in the rest of the UK, then decreased dramatically until 1988, after which a slight increase was observed. However, the incidence of PPNG has remained at about 5% since 1982.
In order to detect different "types" of PPNG and examine their distribution over the 15 
(2) 4 these accounted for 83% of the 665 PPNG. Serovar 1A-1/2 was mainly arginine-requiring, whereas 1A-6, lB-i, 1B-2 and 1B-6 were predominantly proline-requiring and 1A-4 and IB-5/7 were prototrophic. Serovar 1B-3 was almost equally divided between arg-, pro-and prototrophic types. Figure 4 shows the distribution of the eight most common A/S classes. 1983 and pro/arg-1B-1 which was only found between [1985] [1986] [1987] [1988] . PPNG belonging to the A/S class proto 1B-5/7 were found in almost equal (table 5) .
With the exception of the proto 1B-5/7 A/S class seen between 1981 and 1986 but not since, a different group of predominant A/S classes was found amongst PPNG with the 4.4 MDa plasmid. These include pro-1A-6, with a cluster in 1981 but very few isolates since 1986, pro-lB-2, which didn't appear until 1983 but shows a cluster in 1984 and pro-lB-1 which was present until 1986 with only two isolates seen since (table 5) .
Comparison of plasmid profiles among certain A/S classes shows that some types have appeared only over a short period of time, A dramatic change in prevalance from isolates with the 1A epitope to those with 1B was seen in 1982, and remained so until 1990. Clusters of serovars 1A-1/2, 1A-4 and 1A-6 were seen at the beginning of the survey, whereas after 1982, there were clusters of lB-, 1 B-2, 1B-3, 1B-5/7 although 1A-6, was present in significant numbers until 1986. Of the thirty two serovars detected, 20 were identical to those found by Ison 20 Temporal analyses of the distribution of the A/S classes show that the total population of PPNG isolates is formed of a heterogeneous mixture, in which certain A/S classes appear, disappear and frequently re-emerge. Others were present throughout in small numbers. A study in Florida'7 describes two A/S classes accounting for 66% of PPNG isolated in early 1986 indicating an outbreak with these two strains. Throughout our study the highest percentage accounted for by any two A/S classes was 48% demonstrating a more heterogeneous mix of isolates. Our laboratory results therefore suggest that the apparently simple epidemic curve is made up of a large number of introductions of new isolates into our population, some of which spread while others remain confined to small numbers of patients.
